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® Mouldable thermoplastic resin composition. 

® . ,„„„op«c ,.sin co™.o=«o„ > .««. ™"*'»V » .... -c. . o»„n,» » ™»in, 

and mixing the following components: 

(U 100 Darts by weight of an engineenrg plastics, multi-Dhase structure 

0.1 ,0 too parts by weight, based on 100 ^'^.le^ TB io ls^^^^^ of an epoxy group- 

thermoplastic resin which is a -P^'^; rg^o a vt^^^ 

- ^^^^ ^ ^"^^ ' 

ffo.t trpl'brw^igmTasrd'on ,00 parts by weight of the resin (I), of an acid group-containing 

O olefin polymer. 
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BACKGROUND OFTHEJNVEr^^ 



(1) Field of the Invention 

electronic parts, machine parts, automobile parts and the like. 
10 (2) Description of the Prior Art 

^^^^-^"^^^^ Plastics suc^s P^^^^^^^^^^^ 

jsrpXcTJrisi^^^^^^^^^^^ ---^ '° - '''' 

ia,pact resistance, oil resistance, flame --^^^"'=^ ^J'J,'^^^ of some engineering plastics, 

,n an attempt to improve the poor -P^J J^/'J^;^^^^^^^ ^.^^h comprising blending an ,mpact 

two processes in the main have been ^/^^^^^^^^^ ^ engineering plastics, and another 

resistance modifier such as a rubber-hke P^'V^^i / * ^^i," ' '^r the preparation of a polymer alloy, 
comprising blending together ^ ^^^^X- -^^^^^^^^ ^^^^^^'tf '''^"'^^^ 

However, when an amount of the P°'^7„^,,in^ composition is impaired unpreferably. 

w,th an engineering plastics, heat resistance.^ the resulting co^ engineering plastics has an 

Further, a glass fiber-reinforced P° J!,'^^^ 
in^proved heat resistance and <^---°7' ^^f.^^'^^,^,^^^^^^^ due to bleeding of the filler, 

poor flowability and '0^^^^^^^''';^^' process for improving these drawbacks 
Japanese Patent Publication Na 33067 gO d^s.^^^^^ '^f^.^aneously with the polyester resin ,n an 
wherein a fibrous filler and an morgan c ''"^^ ^^"^"^^^ therefrom. However, in this case, impact 
attempt to improve the f^^^'^'^^^l^'^^^.^^^^^ describes a process for improving 

resistance detenorates. Japanese Patent P"*^''*;^^'"" J^J^ ethylene^lycidyl methacrylate 

a,. u»a. in this cue. ho»».er *• lo'Q"* ° " „,,„,c„i,» and the acw jroop-oxxliliM 

-r,ni:"::si^»TrL'.^i:'r^^^^^^ 
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-"ZZZ^T^^^^ application 

problems, and as a result, have found that when ^^Pf^^^ X;73 compatibility agent, a thermoplas- 
additionally blended with an engineering plast.cs ^^^^^'^^'JZ^c^ properties and the appearance of 
tic resin composition can be obtained m which ^"^'l;''; ^^^^Xtures such as heat resistance of the 

- --'^'^ - 

this finding. . directed to a thermoplastic resin composrtion having 

...n .hi* i. . »P0'»">^ 0° a « n,l pol,ma, or Jopplymer ,B, ohtainao 

rrr"riri"oi"^.h" sL'h iriL. x . «.» », » *p,™;cn ph.,. 

having a particle diameter of 0.001 to 10 um. and 
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(,„) 0.1 to 100 parts by weigh,, based on 100 parts by weight of .he resin (I), of an acid group-containing 

sioraspect o. the present invention is directed to a thermoplastic resin corr,position having 
excellent Tolbimy'which is obtained by meiting and mixing of the to.low.ng components. 

thermoplast,c resin wt,ich ^^^^ copoiymer composed^^t^^^^^^^^ 

Z^T^^^::^Z^^^^^'^ rhrcXnents be^inS in\he state o. a dispersion phase 
'° S 0^1 r Sf ^al^ brweijht ZS^rtOO parts by weight o. the resin (,), ot an acid group-containing 
Jvn ro°'r5Tpa'.s'by weight, based on 100 parts by weight of the resin (.) > (I.) * d"), of a .ii.er. 

,5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

„ ..i^etir- materials used in the present invention include super high- 
Examples of the engineering plast,c ^f*^^ "i Kutenes poly-4-methyl-1-pentenes; styrene-based 
molecular weight polyethylenes; polypropylenes, "f styrene-methyl methacrylate- 

polymers such as styrene homopolymers, ^'V^^"^"^^^'""* '^^'X^' ^^^^^^ 
- acrylonitrile Xl^^-^S^-S^^^^^^^ .referred to as MBS). 

-X;ne%rr:r^^^^^^ 

as PS), polyether sulfone resins; P°'VP^-Vlane su^^Kie .es.ns^ P^ 

re^::r;t.Ve°r.:r^^^^^ amiSeU. .uoroplastics: and 

^'7ronr;Seres,ns,pa.c™^ 

SrChraTood b^rc:"coTaS pro;ertL^s such as mechanical properties, heat 

'^:^Z^Zs derived from the engineering ^^^^^l^^l^^ 
polybutylene terephthalate (referred to as PBT) /PPE, ABS/P«, ABS/PBT. ABS/PPE, 

um, or is more than ^-2^lZ'^^;^et o .mp vedTnd the appearance of molded articles is 

engineering plastics iS poor, impact resisisnce m> ru^ i ' m ^ 

'^^Vt^vrnT^^ymer or copolymer (B) in the mu.ti-phase thermoplastic -in (10 used in the present 
inveln has almber average polymerization degree o, 5 ..ermoplas.ic 
When the number average polymerization degree ,s less than unprefarably. 

;rrsr:r:i?irex^crc;rormr^^^^^^^^ 

rorinsutficlen. mixing, and mc.dabiiity -V^'^^^lTn ^e mulCsT « ^ -in (I.) 

The epoxy group-containing olef,n copo ymer used JJ^ "^"''^f^^^/^,™ g.y^idyl group-containing 
regarding to the present invention is a copolymer of an olefin and f''''^^^^^^^ 3^ olefin, 

monome'r produced by high-pressure radical ^^^^^'^^^ ^'^^ Z^^^^^ 

an unsaturated glycidyl group-containing monome and one of ^'^^^^^'^ f^'^^'^^^^ ,he preferable 
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oglycldyl ester. t>-t^-'^'^^^'«''^'''^.f ''^^f such as vinyl glycidyl ether, allyl 

esters of maleic acid, croton,c aad and '"■^^"^/^^j^j;, ether and p-glycidyl styrene. The particularly 
nlvcidyl ether, glycidyl oxyethyl v,nyl ether, styrene-p-g"yc ^yi etner, a 

pLrable ones are glyadylrnethacrylate and ally gly^^^^^ ^ _ ^^^^^^^.^ ,„33„,3,ed 

Examples of other unsaturated monomers monomers include olefins such 

carboxylic acids and their derivatives, ^^^'f^^^^^^'^'^^^,'^^^^^^ esters such as vinyl acetate, vinyl 
as propylene, butene-1. hexene-1, ' °2ZliriTe^!'S such as methyl, ethyl, propyl, butyl, 2- 

propionate and vinyl ben.oate acryl.c ^'^.^S L or -netSrylates; maloic acid; maleic anhydride; 
ethylhexyl, cyclohexyl, dodecyl and ^^''^^JJ. Ty chloride; vinyl ethers such as vinyl methyl 

^l^^ 

^"C'^l examples of the epoxy group-containing ^j::^:"^.^:^^::^:^^ 
methac'rylate copolymer; etr^Vlene-viny, acet^^gly^ "^^hacrylate copolymer; ethylene- 

rcisi ac^r ^^^^^^ 

Er;^rrtL^^~^^ ~ 

can be used in a mixture thereof. oreoared by a high-pressure radical poly- 

The epoxy group-containing olefin ^^P^'V-^^^*^' "^^n '„,7^^<,„omer mixture of 60 to 99.5 % by 
merization, i.e., by simultaneous or ^^^^'^^^^I'^^TZlli^^^^^ 

weight of ethylene, 0.5 to 40 % by we.ght o ^^^^^^^.^^ts in the presence of 0.0001 to 1 % 

and 0 to 39.5 % by weight of at least ^-^J^'^'^'^^'^^^ZT^^^^^ o. all the monomers, at a pressure 
by .eight of a radical polymenzaton ;^''3^^;o7^ '^^f^t 3 .Action temperature of 50 to 400-C, 

tZX rtoir-'rbTt: rcrainlriragent and. if necessary, some auxiHaries ,n an 
^""El^:pTorof;rrve-described radical polymerization i-Jators ,nclude .sual init.ators such as 

peroxrs'^h^droperoxides, --^P-^;-;-^^^^^^^^^^ saturated aliphatic 

Examples of the chain transfer agents '""^'"/^^ /^^^^^^^^^^^^^^ pa^e , butane, isobutane, n- 

hydrocarbons having 1 to 20 carbon atoms such as 35 chloroform and carbon 

hexane, n-heptane and cycloparaffins l^^-^^^'^''^'^^^'^^^^^^^ and isopropanol; saturated 
tetrachloride; saturated ^"P^^f ^^^j-^f to"o or'moTciirs^Sch^ carbon dioxide, acetone amd 

..r; ci::ur;ep^=r=- thTUve-^^^^^^^^^ O-V-yl group-contaimng 

monomer to a conventional olefin low-density, medium-density and high- 

Examples of the above-descnbed olefn ►^o'"°P°'y;"^^^^^ ^001^ 4-methylpentene-l; and examples of the 
density polye.hylenes, a PO^y^^'^^y^ene . po^y^-te^^^^^^^ ^^^p^.^.^ ,,,^,,,3, 

above-descnbed olefin copolymers .nclude ^J^^^^^^2T^-cooolL. ethylene-hexene-i-copolymer. 
such as ethylene-propylene ^"P^'^'^^^'^^^'^f "1^^ ^^opolymer; a propylene-a-olefin copolymer. 
ethylene-4-methylpentene-l -copolymer, ^^hytene-octene 1<=opoiym^^^ ^opimer; ethylene-vinyl acetate 
maLy comprising propylene, such as P^^P^Iene^^^^^^^^ 

more vinyl monomers such as a ^'"V' ^ "'^''^ThSene^^^^^ chlorostyrene, an a- 

styrene such as methylstyrene, ^''^f^'^f ^^^^^^/^Sirenran acrylate and methacrylate monomer, 
substituted styrene such as u-methyl «*vrene and -ethyls^^^^^^^^^^^ a V 3^,, 33 ^^.^yl, 

5 for example, an alkyi ester having 1 .0 7 ''^^"^^"''^^'''^^^^^^^ or methacrylonitrile; a vinyl ester 

roromT^I^rari^Vlcr: ::orarlc:.a- or me.hacrylamide; and monoesters or 



diesters of maleic anhydride or maleic add. 
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«hich IS obiaJnM Oy m.lling and mi«na ol Hio Wlo-lnQ component.: 

: :r,!c;^;r:rr.srsCo^«;;!2n-to..« ,« po,,™. », 

sented by the general formula (a) or (b): 
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CH2= C - C - 0 - (CHa- CH - 0)™- C - 0 - 0 - C - R 
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I 



II 



R,- 0 Ra 0 R4 

(a) 



H 



2 



R« 



CH2= C - C - 0 - (CHa- CH - 0)„- C-O-O-C-Rio 

I 1 II I 

Re R-' 0 ^» 



(b) 



Wherein R. is a hydrogen ator. or an ^'^ S-p ha.ng 1 or 2 c^^^^^^^^^^ ^ Tca^S^n^toL^ 

hydrogen atom or a methyl group. Rs is a •^V^rogen atom or an alM group^^^^^ 

jor^^n,"; .o„p . c,o«„ ... 

cumylperoxyacryloyloxyethyi carbonate. P-f°P'°P^^'°'^^7ovloxvethyl carbonate. t-hexylperox- 
ymethacryloyloxyethy, -;^;jf3 3. J^^^^^^^^^^^ carbonate, cumy.perox- 

raSoCtCr^a^^^^^^^^^^^^^^ 

.0 yr.ethacry,oy.oxyethoxyethy, carbonate, J^/^J^^^^^^^^^^^^^^^^ carbon- 
ymethacryloyloxyethoxyethyl carbonate, 11 3.3 ^^'^'^f car- 
ate, cumylperoxymethacryloyloxyethoxye hy. ca*orate, p^^^^^ ^rtomie, t-hexyl- 
bonate, t-buWlperoxyacry,oy.oxy,sop.opy carbonate, cumyl- 
peroxyacryloyloxy,sopropy carbonate, 1 ,1 '^f '^f'^f^^^ carbonate, t-butylperox- 

55 peroxyacryloyloxyisopropyl carbonate, P-'^P^°Py'f^'°J^^^^ °3 °J^:„o^„ovl carbonate, t-hexyperox- 

ymethacryloyloxyisopropy. car^ ^-^^^^^^^^^^^T^^^^^ carLnate, 
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TvDical exa-nples of the compounds represented by the general formula (b) include t-butylperoxyallyl 
carbona e t amT^ptoxyallyl carbonate, t-hexylperoxyal.yl carbonate, ,.1,3,3-tetrar.ethylbuty peroxyally ca - 
ronair p-rienZreperoxyallyl carbonate, cumylperoxyallyl carbonate, t-butylperoxymetha lyl carbonate t- 
amvToeroxvreranyl ca^^^^^^^^ t-hexylperoxymethallyl carbonate, 1 .1 ,3,3-tetramethylbuty Iperoxyme hallyl 
crrbcnarr-e^^^^^^^^^^^^^^ cumylperoxymethallyl carbonate, t-^"tvlperoxyallylox- 

yatM SibonTte. t-amylperoxyallyloxyethyl carbonate, t- butylperoxymethallyloxyethyl '"^^^V^; 
SoxyrtSaSyethyl carbonate, t-hoxylperoxymethallyloxyethyl carb^ 

carbon^e t-a^ylperoxyallyloxyisopropyl carbonate, t-hexylperoxyallyloxyisopropyl carbonate, t-butyipe ox- 
yn^eSoxy^oXyl^^^^^^ carbonate. t-hexy,peroxyrr.ethal,ylox- 

yisopropy. carbonate^ preferable ones are ,-buty Iperoxy aery loyloxy ethyl carbonate^ t-butylperox- 

yme?hacry"yloxyeZl carbonate, ,-bu.ylperoxyallyl carbonate and t-butylperoxymethally carbonate^ 

AS a matter of convenience, it is preferable to provide in advance a graft polymerization precursor (C) in 
advance "hfch is Prepar^ by copolymerization of at least one vinyl monomer with at least one radical 
po'meriz^be o ganlc'peroxide dScribed above in the particles of the f ^roup-con ainu^g o^fm 
coilymer, because when the precursor (C) is kneaded by use of an usual kneader such as an kneade 
erdeTthe precursor (C) easily gives a multi-phase structure thermoplastic resin ,n which another polymer 

Phase having a particle diameter of 0.001 to 10 urn has been dispersed. 

Examples of the acid group-containing olefin polymer (III) include a randorr, or block copolymer of an 
unsalraTed carboxylic aJd with an olefin such as ethylene, propylene, butene-1 or styrne, or an 
1 1 n^tahjrated carboxvlic acid grafted-olef in polymer. 

Exar^pts of sL olefin polymer include a homopolymer such as a low-density. "^-^'^-"'^^"^'J °^ 
hiah densJy polyethylene, a polypropylene, a polybutene-1 and a poly-4-methylpentene-1 and an ethylene- 
:lZ Zo'Zr -alnly cc^nprising ethylene, such as ethylene-propylene copolymer. 
copolymer ethylene-hexene-1 -copolymer, ethylene-4-melhylpentene-1-copolynner, ^^^'f «-°=^^7 ' 
coSyme - a propylene- a-olefin copolymer mainly comprising propylene, such P^^^^^^-^^'^Z 
bS copolymer: ethylene-vinyl acetate copolymer; ethyiene-acrylic acid copolymer or ^thvlene-methacrylK: 
aSf copolymer copolymers of ethylene with methyl, ethyl, propyl, isopropy or ^u.yl acrylate or 
mShacrvlate ethylene-maleic acid anhydride copolymer; ethylene-propylene copolymer rubber, ethylene 
30 ZS^^-^^Z^^^^ rubber ; liguid polybutadlene; ethylene-vinyl acetate-vinyl chlonde copolymer; 

"%ltp!eVTf"hl unsaturated acid include a monobasic acid such as acrylic acid, methacrylic acid; a 
dibaSicTarsuch as maLic acid anhydride, itaconic acid anhydride, chloromaleic acid anhydnde, citraconic 
aS anhydride butenylsuccinic acid anhydride, tetrahydrophthalic acid ^'^^y''"'''- '^^\^Z'TtL t 
OS mixtures th^^^^^ with'the most preferred one being an unsaturated carboxylic acid anhydride such as 

"''Tny"riin«'g methods for the acid group-containing olefin polymers njay -Pioyed. The 
econor^ical and convenient method comprises the steps of melting a mixture of one kind ^l^^^^^^^^l^ 
deschbed above and an unsaturated carboxylic acid anhydride in the presence of a peroxide and kneading 

Exrp,rof r S gr;:l"rg^orn:ore"; m o...e. process include an ethylene- 

a^rynrTcid '-opoljmer an ethylene-methacrylic acid copolymer, a styrene-maleic acd copolyme , a 
poSthy'i gra Jd-maleic acid anhydride copolymer, a polypropylene grafted-maleic aco anhydride 

'"^ExTr^Dles of the filler (IV) used in the present invention include magnesium hydroxide, aluminum 
.ydroxr ScL carionarmagnesium carbonate, calcium sulfate, calcum silicate, clay, d.atomaceous 
earth talc alumina glass powder, iron oxide, metallic powder, graphalte, silicon carbide, "'<^^«- 
snica boron Sde aLinum nitride, carbon black, mica, glass plate, sericite, Pyrophy" te, alum.nurn fl je 
q aphlte Shirasu balloon, metallic balloor.. glass balloon, pumice, glass fiber carbon fiber graphte fibe 
whiter, metaL fiber, silicon carbide fiber, asbestos and wollastonlte. and mixtures thereof, with the most 

^"Ssu'r: ?';rr:dribed .mer is preferab, treated by use of stearic acid, oleic acid. palmi«c 
acid or a metallic salt thereof, paraffin wax. polyethylene wax or a modified matenal thereof. 

When the conte t o'me finer is in excess of 150 parts by weight, the impact strength of 'folded articles 
5S madrmerrom deteriorates unpre.erably Inversely, when it is less than 1 part by weight, any mod.fication 

^"^r:l':;:st resin composition o, the present invention may -n..actured_by melting and 
mixing of the above components at a temperature of 180 to 350 • C, preferably 200 to 330 C, 
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When melting and mixing are carried out at a temperature of ISO'C or lower, melting becomes 
incomplete and the resulting high viscosity leads to an insufficient mixing unpreferably. When mixing is 
conducted at a temperature of 350*0 or higher, docomposition or gelation of the composition occurs 

unpreferably. . . - , ^ ^ 

5 In melting and mixing, there may be used a usual kneader such as a mixing roll, a biaxial extruder, a 
Bunbury's mixer, a kneader mixer, a kneading extruder, and mixing rolls. 

In the present invention, various additives can be incorporated into the composition, so far as they do 
not deviate from the gist of the present invention. Examples of such usable additives include a colorant, a 
heat stabilizer, an antioxidant, an ultraviolet inhibitor, a lubricant, a releasing agent, a crystallizing agent, an 
10 antiblocking agent, a plasticizer. a flame retardant, and an antistatic agent. 

Now, the present invention will be described in detail in reference to examples. 

Prepa ration Example 1 

rs Preparation of Multi-phase Structure Thermoplastic Resin (IIA) 

In a 5-iitef stainless steel autoclave was placed 2,500 g of pure water, and 2.5 g of polyvinyl alcohol 
was dissolved as a suspending agent. In the solution was placed 700 g of an ethylene-glycidyl methacrylate 
copolymer (glycidyl methacrylate content is 15 % by weight) (Rexpearl RA-3150. a product of Nippon 
Petrochemicals Co., Ltd.) as an epoxy group-containing olefin copolymer (A), followed by stirring to 

20 suspend the polymer therein under nitrogen atmosphere. Separately, in 300 g of methyl methacrylate as a 
vinyl monomer were dissolved 1.5 g of benzoylperoxide as a radical polymerization initiator (Nyper-B; a 
product of Nippon Oils & Fats Co., Ltd.) and 6 g of t-butylperoxymethacryloy!oxyethyl carbonate as a radical 
polymerizable or copolymerizable organic peroxide, and the resulting solution was then placed with 0.6 g of 
n-dodecyl mercaptan as a molecular weight regulator in the above-mentioned autoclave, followed by 

25 stirring. Afterward, the autoclave was heated to a temperature of 60 to 65 'C. and stirring was continued for 
2 hours, so that the epoxy group-containing olefin copolymer was impregnated with the vinyl monomer 
containing the radical polymerization initiator and the radical polymerizable or copolymerizable organic 
peroxide. After it had been confirmed that the total amount of the impregnated vinyl monomer, radical 
polymerizable or copolymerizable organic peroxide and radical polymerization initiator was 50% by weight 

30 or more of the original total weight thereof, the temperature of the mixture was raised to a level of 80 to 
85- C, and this temperature was maintained for 7 hours for the completion of polymerization, followed by 
water washing and drying, whereby a graft polymerization precursor (C) was obtained. The number average 
polymerization degree of the methyl methacrylate polymer in said precursor was 700. 

Next, this graft polymerization precursor was extruded at 200 'C by use of a single screw extruder 

35 ("Labo" plasto-miil, a product of Toyo Seiki Seisaku-sho Ltd.) for the conduct of graft polymerization, 
whereby a multi-phase structure thermoplastic resin (IIA) was obtained. 

The thus obtained multi-phase structure thermoplastic resin was then observed by use of a scanning 
electron microscope (JEOL JSM T300; a product of JEOL Ltd.). and it was found that the resin was a multi- 
phase structure thermoplastic resin in which spherical resin particles having a diameter of 0.1 to 0.2 um 
40 were uniformly dispersed. 

Preparation Example 2 

Preparation of Multi-phase Structure Thermoplastic Resin (II B) 



45 



The same procedure as in Preparation Example 1 was repeated with the exception that 300 g of styrene 
was used in place of 300 g of methyl methacrylate and the n-dodecyl mercaptan was not used, whereby a 
multi-phase structure thermoplastic resin (MB) was obtained. 

50 Ex amples 1 and 2, Comparative Examples 1 to 5 

A polybutylene terephthaiate resin (Bartox 310-1001. a product of Nippon G.E. Plastics Co., Ltd.) as a 
polyester resin, the multi-phase structure thermoplastic resin (IIA) obtained in Preparation Example 1. a 
maleic acid anhydride-modified polyethylene resin (NISSEKI N-Polymer R 1200. a product of Nippon 
55 Petrochemicals Co., Ltd ) as an acid group -containing olefin polymer, and glass fiber (RX-EMFP, a product 
of microgiass milled fiber made by Nippon Glass Fiber Co.. Ltd.) were kneaded together under molten state 
at 250 -C by use of the "Labo" plasto-mil! in a ratio as spcified in Table 1. and extruded with an extruder for 
the preparation of specimens. A measurement for the moldability was the torque necessary to knead the 
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'''"InZ^tS^: resu^s 0, .o.a.Hty ana appearance tests weje o-.ed .n co.^ 

2 wherein a maleic anhydride-modified polyethylene resm (referred to as MPE) alone was used, 

'''''Te,:T:C^ZZT^^^^^ copolymer (referred to as EGMA, which is a raw material of the 

maleic acd anhydride-modified polyethylene. Because of this, the appearance of molded an.cles was 
degraded and distortion temperature fell unfavorably. 

Exa mples 3 to 6. Comparative Examples 6 to 15 

The same procedure as in Example 1 was repeated with the exception that a polyamide 66 (Amylan 
CM 3001 a prc^uct o, Toray Co., Ltd.) in place of the polybutylene terephthalate was used. The results are 

set forth in Tables 2 and 3. 

Exam ples 7 to 10. Comparative Examples 16 to 25 

. ^.^.oHn.p in Fxamole 1 was repeated with the exception that a polypheny lane ether resin 
(NorTjriora ptoTucToTE^^^^^^^^ Plastic'; Co., Ltd.) in place of the polybutylene terephthalate was 
used. The results are set forth in Tables 4 and 5. 

Examples 1 1 to "14, Comparative Examples 26 to 35 

ThP same orocedure as in Example 1 was repeated with the exception that a polycarbonate resin 
(Pargh, lTsSO. a p^Tuct of Teijin K^asei Co., Ltd.) in place of the polybutylene terephthalate was used. 
The results are set forth in Tables 6 and 7. 

Examples 15 to 18, Comparative Examples 36 to 45 

Th» ==,T,. nror^:>dure as in Example 1 was repeated with the exception that a ABS resin (Toyolac 500, a 
oroducro Toray Co Ud inX? ^ the polybutylene terephthalate and the multi-phase structure 
Lrroplaltic rTs^n (1^) in Preparation Example 2 in place of the resin (IIA) were used The results are set 
forth in Tables 8 and 9. 

Exa mples 19 to 22. Comparative Examples 46 to 55 

are set forth in Tables 10 and 11. 

Eamp les 23 to 26. Comparative Examples 56 to 65 

Th« <=«m« orocedure as in Example 1 was repeated with the exception that a polyphenylene sulfide 
' <Lioh,on R ra orS^ct o, Ph npfpetro^^^ Co.. LW.) in place of the polybutylene terephthalate^ the mult,- 

„ '^1, will be apparent from the above description and Examples that the thermoplastic resin compositions 

°i —^^^ 

Tr^ooth surface without much effecting the inherent features such as heat stability of the specific 
engineering plastics employed in the composition. 
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Claims 

1. A thermoplastic resin composition having a good moldability which is obtained by meKing and mixing 

oi the lollowing components: 
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(\) 100 oarts by weight of an engineering plastics, ^u^^^ 
) 01 to 100 parts by weight, based on 100 parts by weight of the resin (.). of a mult -phase 
s ucture thermoplastic resin which is a graft copolymer composed of 5 to 95 % by weight of an 
X group-containing olefin copolymer (A) and 95 to 5 % by weight of a v,nyl polymer or 
cZZ^er (B) obtained from at least one vinyl monomer, erther of both the components being ,n the 
state of a dispersion phase having a particle diameter of 0.001 to 10 u.m. and 

(III) 0.1 to 100 parts by weight, based on 100 parts by weight of the res.n (I), of an acd group- 
containing olefin polymer. 

A thermoplastic resin composition having a good moldability which Is obtained by melting and mixing 

the following components: 

(I) 100 oarts by weight Of an engineering plastics. 

I ) 01 to 100 parts by weight, based on 100 parts by weight ot the resm (I), of a multi-phase 
u t^re tharmoplastic'resin'which Is a grah copolymer composed of 5 to 95 % by we^ht o an 
epoxy group-containing olefin copolymer (A) and 95 to 5 % by weight of a viny. PO'V^e; 
copolyr^er (B) obtained from at least one vinyl monomer, either of both the components being ,n the 
<;tate of a dispersion phase having a particle diameter of 0 001 to 10 um, 

S o 1 to Too Sarts by weight, based on 100 parts by weight of the resin (.), of an acd group- 

containing olefin polymer, and ^ ■ /u ... ,„\ 4. /iii\ ni a fiiipr 

(IV) 1 to 150 parts by weight, based on 100 parts by weight of the resin (I) + (II) + (HI), of a filler. 

A thermoplastic resin composition according to claim 1 or 2 wherein said engineering P'a^^s is 
selected from the group consisting essentially of polyester resins, polyamide resins polycarbonate 
re^T polyphenylene ether resins po.yaceta. resins, polypheny.ene sulfide resins, ABS resms. and 

mixtures thereof. 

A thermoplastic resin composition according to claim 1 or 2 wherein said multi-phase structure 
Lrm^plastrc resin is a graft polymer which Is obtained by melting and mixing of a graft polymen.at.on 
procursoMC) w eroin said precursor is prepared by copo.ymerization of at least one viny mono r 
with at least one radical polymerizable organic peroxide represented by the general formula (a) or (b). 

R3 

I 

CHa= C - C - 0 - (CH2- CH - 0).- C-O-O-C-Rs 



I u in 

Ri 0 0 



(a) 



Ha ^8 



1 



R 



e 



I 



CH2= C - C - 0 - (CHa- CH - 0).- C-0-0-C-R,o 
I 1 II ■ 



R7 0 Ri 



(b) 



wherein R, Is a hydrogen atom or an alkyi group having 1 or 2 carbon atoms, each of and Rr is a 
hyd" gen atom or' a methyl group. R. is a hydrogen atom or an alkyI group ^ll^^l 'J^' '^^^^^ 
atoms each of Rs R.. Ra and R, is an alkyI group having 1 to 4 carbon atoms, each of Rs and R,o is 
an TlkyrgrSup haCing 1 to 12 carbon atoms, a phenyl group, an alkyl-substituted phenyl group or a 
"cSyl gro'up havfng 3 to 12 carbon atoms, m is 1 or 2. and n Is 0, 1 or 2. in the particles of the 
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epoxy group-containing olefin copolymer. 

A thermoplastic resin composition according to claim 4 wherein said multi-phase structure thermoplas- 
«c ^es!^ is a graft polymer which is obtained by melting and mixing of the following components, 
1 to 99 % by weight of said graft polymerization precursor (C). and , , 

1 to S % by wAht of said epoxy group-containing olefin copolymer (A) or sa.d v.nyl polymer or 
copolymer (B) obtained from at least one vinyl monomer. 

A thermoplastic resin composition according to any of the claims 1 to 5 wherein said vinyl monomer is 
from fh^roup consisting of vinyl aromatic monomers, acrylic or r^ethacryllc ester monomers, 
acrylonitrile or methacrylonitrile. vinyl ester monomers, and mixtures thereof. 

A thermoplastic resin composition according to claim 6 wherein said vinyl ^^^^^^/^J^^^^^^^^^^^^ 
the nrouD consisting of styrene, methyl acrylate, ethyl acrylate , propyl acrylate. butyl acr^'ate, methyl 
rllethZarethTrnethl'crylate. propyl metacry.ate. buty, methacrylate, acrylonitrile, methacrylonitr.le. 

vinyl acetate, and mixtures thereof. 

unsaturated monomers. 

:o=?sv:recSdTrth^^^^^^^ 

To oly^, ai l^tntglySl acrylate'copolymer, an ethylene-g.ycidyl methacry^te-ethyl acrylate 
copolymer, an ethylne-glycidyl methacrylate-vinyl acetate copolymer. 

A thermoplastic resin composition according to claim 1 or 2 wherein said acid group-containing olefin 
polymer (111) is an unsaturated carboxylic acid-grafted copolymer. 

A thermoplastic resin composition according to claim 10 wherein said unsaturated carboxylic acid 
grafted-copolymer is a maleic acid anhydride-grafted polyolefin. 

ethylene-glycidyl methacrylate copolymer, and said acid group-conta.n.ng olefin polymer (111) .s 
maleic acid anhydride-grafted polyethylene. 

glycidyl methacrylate copolymer, and said group-contain.ng olefin polymer (111) is a maleic 
anhydride-grafted polyethylene. 

A thermoplastic resin composition according to claim 1 or 2 wherein said engineering plastics (I) is a 
po phTnyLnTemer resln.'said muHi-phase structure them,oplastic resin (11) Is a ^^'V' -J^^ ^ ^'^^ 
gifted lylene-glycidyl methacrylate copolymer, and said acid group-containing olefn polymer (111) is 

a maleic acid anhydride-grafted polyethylene. 

ethylene-glycidyl methacrylate copolymer, and said acid group^onta.ning olefin polymer (111) 
maleic acid anhydride-grafted polyethylene. 

^mS'ttle copolyme.. .nC s.id «M g,oup<om.lnl.^ oWin p«.,m« im) is > ™»«: ""V"*- 

grafted polyethylene. 



10. 



11, 



13. 



14. 



15. 



16. 
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17 A thermoplastic resin composition according to claim 1 or 2 wherein said engineering plastics (1) is a 
ABS resin, said mutti-phase structure thermoplastic resin (II) is a sty rene-g ratted ethylene-glycidyl 
methacrylate copolymer, and said acid group-containing olefin polymer (HI) is a maleic acid anhydride- 
grafted polyethylene. 

18 A thermoplastic resin composition according to claim 1 or 2 wherein said engineering plastics (I) is a 
polyphenylene sulfide resin, said multi-phase structure thermoplastic resin (II) is a sty rene-g rafted 
ethylene-glycidyl methacrylate copolymer, and said acid group-containing olefin polymer is a male.c 
acid anhydride-grafted polyethylene. 
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